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Studies from the Institute of Pathology
CASE V-A2262.
A PATIENT WITH MALIGNANT HYPERTENSION.
CLINICAL HISTORY.
rHE patient was a country police constable aged fifty-seven years. There was no
relevant family history and he himself had always been a healthy man with a good
appetite and regular habits. Recently, however, he had suffered from headaches
and attacks of giddiness, and for the past two months his appetite had been poor,
he had lost weight, and suffered from constipation. He had no frequency of
micturition by day or night.
On admission to a surgical unit of the Royal Victoria Hospital for investigation
he appeared a healthy man, without abnormal pigmentation, anamia, cyanosis, or
cedema. The tongue was heavily coated, and the teeth were carious. The abdomen
was free from tenderness, but liver dullness appeared to extend one-half to one
inch below the right costal margin. Extending downwards on this side almost to
the level of the umbilicus there was a palpable tumour moving with and apart from
respiration. On rectal examination the prostate was not enlarged. A fractional
test meal showed a very low free acid curve with much mucus and no blood. The
respiratory and nervous systems appeared normal. The heart-sounds were regular
and closed, the pulse averaged around ninety per minute, and the blood-pressure
234/156. An electrocardiogram showed rounding and inversion of T wave in lead I,
with a prominent S wave in lead III, suggesting left ventricular hypertrophy.
Specimens of the night urine were found to contain small amounts of albumen,
and the specific gravity was only 1014, while the blood urea was 250 mgm. per
cent. Receiving little benefit from a venesection or intravenous glucose salines, he
rapidly became worse, the speech mumbling and indistinct, and with deepening
coma he died just two weeks after admission.
POST-MORTEM.
The body is that of a well-developed, muscular, middle-aged man. The
subcutaneous tissues are somewhat lax and in dependent parts very slightly
cedematous. Gross anaemia and abnormal pigmentation are absent, and only the
lymph-glands of both groins are palpable. Rigor mortis is present in the limbs and
neck, and post-mortem lividity in the dependent parts.
Body Cavities.-The pleurae and peritoneum contain no excess of free fluid nor
abnormal adhesions. The pericardium, especially in relation to the left auricle and
posteriorly, is traversed by delicate fibrinous adhesions. It contains very little
exudate, and the walls are not thickened.
Lungs.-The somewhat cedematous and congested lungs are free from consolida-
tion, apical scarring, or enlargement of lymph-glands at the hilum.
124Heart.-This weighs thirty ounces. It shows great and disproportionate
hypertrophy of the wall of the left ventricle. Here the muscle is firm, free from
fatty change or the greyish streaks or dots of fibrosis and without petechial
haemorrhages. It measures one to one and a quarter inches in thickness. There is
only slight dilation of the auricle. The mitral valve-ring having come to lie almost
as high as the aortic is not dilated, and the slightly-thickened valve-cusps are
held by thickened cordae tendineee and greatly hypertrophied papillary muscles.
The valves are competent, and the hypertrophied coronary vessels free from
significant atheroma throughout their course (compare fig. 1).
Liver and Gall-Bladder.-The liver is not enlarged. Escaping from below its
inferior edge and hanging down freely in the peritoneal cavity to almost the level
of the umbilicus is the gall-bladder with its wall thickened and inelastic, but not
congested. Grouped around the entrance of the short cystic duct, and occupying
a small pouch above it, are half a dozen large gall-stones which completely prevent
the escape of the thin, mucinous white fluid distending the elongated, cucumber-
shaped gall-bladder. The common bile-ducts and hepatic ducts are normally patent.
On section the liver tissue shows no lesion.
Stomach and Duodenum.-These appear normal.
Small and Large Intestine.-These show no ulceration or mechanical obstruction.
Pancreas.-This is of normal size. The ducts are not dilated, and on section the
acinar tissue is normal.
Spleen.-This weighs four ounces. The Malpighian bodies and the trabecule
are well seen in the rather pale pulp.
Kidneys.-These contain several very small serous cysts, and one rather larger
than a golf ball is present in the right kidney. The capsule strips quite readily,
leaving a very finely granular, reddish-brown surface, mottled and scarred with
small irregular yellowish, or rarely deeper red, areas. On section the cortex is
considerably narrowed in an irregular manner, and shows firm whitish-yellow areas
of varying size and outline and a few scattered small hwmorrhagic areas. Increased
resistance is encountered on section. The larger blood-vessels are prominent. The
pelvis is normal, apart from a few small haemorrhagic or congested areas, and the
peri-pelvic fat is not increased.
Suprarenals. - These are normal in size and appearance and free from
haemorrhage.
Ureters, Urinary Bladder, Prostate and Genital Organs.-These appear normal.
Aorta.-In both abdomen and thorax this shows only a slight degree of
atheromatous change around the orifices of the smaller branches. The adventitia
is not thickened, and the elasticity is fairly well preserved.
Neck Organs.-These are perfectly normal.
HISTOLOGY.
Kidney.-The changes tend to be rat-her diffuse. In numerous small wedge-
shaped areas situated in the cortex there is considerable increase of connective
tissue which distorts the arrangement of glomeruli and tubules. The aggregates
125of small mononuclear cells, lymphocytes, or very rarely, plasma cells, present in
these areas cannot be traced into the medulla. The few convoluted tubules in such
areas often show narrowing of their lumen. Their lining epithelium is shrunken
and shows more marked degeneration than that lining the small groups of dilated
or normal tubules. These are usually lined by tall columnar epithelium, but some-
times the epithelium is greatly flattened. Many lumina contain albuminous material
and a few red blood-cells.
Arterial changes are very marked but vary in character greatly with the size of
the vessel involved. All vessels of the same size are not affected to the same degree.
Changes in the adventitia, fused as it is with the surrounding tissues, are very
difficult to appreciate. The amount of medial muscle varies considerably with the
size of the vessel. Comparative measurements of vessel walls are complicated by
the considerable fibrous tissue replacement in the media. Not very marked in the
interlobar arteries, intimal hyperplasia is well seen in many of the arcuate and
interlobular vessels. Here elastic stains demonstrate layer upon layer of elastic
tissue separate from the internal elastic membrane and bound together with strands
of connective tissue (fig. 2). The change is more marked and involves more vessels
than would be expected in a normal kidney from a patient of this age. Mucoid and
fatty changes are not excessive.
In the smaller interlobular vessels and in the vasa afferentia the lumen is greatly
narrowed. Only rarely can elastic fibrils or the connective tissue cells of intimal
hyperplasia be distinguished. The picture, more especially in the smaller arterioles,
is one of degeneration. The intimal structures are lost and the media is often
replaced by a hyaline structureless ring. Sections parellel to the course of such
arterioles suggest that the lumen is irregularly narrowed by this swollen hyaline
eosinophilic material. A few rather prominent endothelial cells usually line the
barely distinguishable triangular or oval lumen. Often the thickened hyaline.
arteriole is dilated as it enters the glomerulus. In many of the arterioles a part of
the hyaline-like material stains a translucent greyish-yellow with eosin, and red
with Masson's trichrome stain. This so-called fibrinoid material which in some
cases occupies almost the entire wall may contain flecks of fibrin, and not
uncommonly is associated with the escape of red blood-cells and fibrin into the
disorganised wall. The necrotic area thus comes to appear slightly granular and
often more eosinphilic. The change may involve the greater part of the wall but
is rarely associated with much reactive change, though sometimes blood has
escaped into the surrounding tissue.
In the small wedge-shaped cortical scars there are groups of glomeruli under-
going hyaline change. These have lost cellular detail and show varying stages of
degeneration. Some glomeruli show localised areas, central or peripheral, where
the capillary loops have undergone hyaline or fibrinoid degeneration, sometimes
with necrosis of the walls and the escape of blood-cells into the capsular space
(figs. 4 and 5). In a few, the capillary walls have almost disappeared, leaving
blood-filled spaces. Other glomeruli show increased cellularity with proliferative
changes in the capsular epithelium (fig. 6). The changes are often focal, and only
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the peri-glomerular tissues is present. Usually evidence of necrotic changes in the
vessel walls of these glomeruli is absent. Special stains (Mallory-Heidenhain azo-
carmine) show that in the great majority of glomerular tufts the basement
membranes are thickened in varying degree, and in the smaller more hyalinised
tufts there is an appearance of simplication in the pattern of the capillary loops
(fig. 7). In those glomeruli involved in proliferative changes, a similar material
appears to infiltrate around the endothelial cells and block some of the capillary
lumina.
Adrenal.-Very marked arteriolar changes are present, especially in the loose
tissue of the capsule. The vessel lumina are often reduced to mere chinks, the walls
extensively hyalinised, or more often showing fibrinoid necrosis with frequently an
escape of blood-cells and fibrin which has permeated the vessel wall (fig. 3).
Liver.-The sinusoids round the central vein of the lobule are somewhat dilated,
and the related liver trabecule cells slightly narrowed, but with very little fatty
change. The larger vessels show only moderate intimal degeneration, but a few of
the narrowed arterioles show hyaline and very rarely fibrinoid change, but no acute
necrosis.
Pancreas.-The acinar and islet tissues show no lesions. Only a few arteries
show marked intimal change. The arterioles show very gross narrowing of the
lumen, fibrinoid material often replacing almost the entire wall. In a few arterioles
more acute necrosis is present with disruption of their walls by fibrin and red cells.
Intestinal Tract.-Representative sections show relatively little hyaline change
in the arterioles.
Spleen.-Apart from the presence of some fibrinoid material the hyaline vascular
changes are not abnormal for this organ.
Heart.-The muscle fibres show considerable hypertrophy without degenerative
change. The connective tissue is not increased; the arteries show little intimal
change and.no medial fibrosis, and the arterioles practically no hyaline degeneration.
There is a little fibrin over the epicardium and a few small mononuclear cells
infiltrate the underlying connective tissue.
Lungs.-In one there is a small area of organisation of an alveolar exudate, and
both show a terminal passive congestion.
Aorta.-There is a slight degree of early atheromatous change without much




Arteriolo-sclerosis kidney, adrenal, pancreas and liver.
Malignant arteriolo-sclerotic nephritis-uraemia.
Fibrinous pericarditis.
Mucocele of gall-bladder secondary to impacted stones.
127COMMENTARY.
This patient illustrates the rapid downhill course often pursued in the terminal
stages of malignant hypertension. He had noticed nothing amiss until two months
before admission to a surgical unit. If attention had not been focused on the
cardio-vascular system by the raised blood-pressure and on the kidney by the
finding of a trace of albumen, especially in a urine of low and fixed specific gravity,
the complaint of loss of appetite and weight, and constipation, with a palpable
abdominal tumour, might have led to an exploratory laparotomy. The probably
symptomless tumour resulted from interference with the drainage of the gall-
bladder by calculi within it. The passage of bile from the liver to the duodenum
was uninterrupted, but mucus secreted by the lining cells distended the gall-bladder
and resulted in the production of a cystic tumour.
The fundamental lesion is a vascular one, the high pressure with the resulting
degenerative vascular changes leading to deficiency in the nutrition of essential
organs. Commonly, these patients have symptoms referable to more than one of
three organs, the heart, the nervous system, or the kidney, but later in the disease
symptoms referable to one of these often predominate.
In all such subjects an assessment of the efficiency of the heart must be made.
The clinician will endeavour to obtain information of any diminution in the amount
of exercise which provokes breathlessness, and of any fall in blood-pressure. He
will study the neck-veins, try to determine the extent of liver enlargement, examine
for cedema in the dependent loose connective tissues, and listen for the creptitations
of cedema fluid in the lung alveoli. By palpation, percussion, and X-rays he may
determine the outline of the heart, but unless detailed records exist it may be
difficult to determine the onset of failure and dilation in the hypertrophied heart.
The heart-sounds, especially the rhythm, and the development of soft, functional,
systolic, mitral murmurs suggesting the dilation of the valve-ring from loss of
muscle tone, are significant. Electrocardiograms may reveal functional damage to
the myocardium or the presence of an infarct.
At autopsy on a patient with a blood-pressure of over 150 mm. of mercury, some
evidence of hypertrophy of the heart may be expected. When a left ventricular
hypertrophy is found unassociated with valvular disease, adherent pericardium,
syphilitic aortitis, chronic glomerulo-nephritis, or hyperthyroidism, the changes of
primary hypertension should be searched for in the peripheral vessels, even if the
blood-pressure has been low or normal Ifor months owing to terminal cardiac
failure.
The assessment of minor degrees of left ventricular hypertrophy is difficult.
'rhickening, especially disproportionate hypertrophy of the left ventricular walls
beyond 15 mm. for the left and 5 mm. for the right is considered useful (Russell,
1929). Allowance must be made for the thinning produced by dilation. The weight
of the organ is often used. This cannot usefully be correlated with body-weight,
and the estimates of Bell and Clawson (1928) from two thousand cases are often
taken. In the female, 400 grms. (14 oz.) is the upper normal limit, and 450 grms.
(16 oz.) in the male. Weights of 450 grms. (16 oz.) in the female, and 500 grins.
128(18 oz.) in the male suggest a post-mortem diagnosis of primary hypertension.
However, of two hundred and twenty known hypertensives, eighty had heart-
weights under this. When cardiac decompensation has occurred there is dilation
of the auricles, more especially of the left, and flaccid valve-rings. Other evidence
of a failing heart may be gleaned from the lung capillaries and from dilation of the
sinusoids around the central lobular branches of the hepatic veins. An assessment
of its duration and degree may be made from the changes in the lung alveolar
walls and the degree of degeneration in the liver cells. Fluid in serous cavities
and changes in other organs are usually less helpful. In uncomplicated hyper-
tension, forty-nine per cenf. of deaths were attributed by Bell and Clawson (1928)
to myocardial insufficiency, while in another eleven per cent. the sclerosis of the
larger coronary arteries of the overtaxed heart was to blame. Though there is no
necessary connection, coronary sclerosis does tend to be rather more frequent and
more intense in hypertensive than in non-hypertensive heart disease. There is less
correlation with degenerative changes in the basal arteries of the brain, and none
with atheroma of the aorta. In the present case, evidence of cardiac failure is
slight and quite insufficient to cause the high blood urea or explain the clinical
symptoms. The slight fibrinous pericarditis is a terminal event not uncommon in
toxamic states-especially uraemia. It was present in six out of sixteen cases of
malignant hypertension described by Klemperer and Otani (1931).
The advent of cerebral symptoms of headache and terminal delirium probably
coincided with a rise in the level of toxic products in the body. True ura!mic
symptoms may be difficult to differentiate from the transient convulsions, the
amauroses, headaches and vomiting, auditory disturbances, and mental symptoms
of hypertensive encephalopathy. In this the hypertension is frequently raisesI
further before an attack, and there is no necessary associated elevation of the blood
nQn.protein nitrogen. Correlated structural changes are absent, and localised
erebral vascular spasms are most often postulated. It was not possible to examine
the brain in this case, but it may be noted that in general arteriolar degenerative
changes in the central nervous system do not bear any close relationship to the
presenee of hypertension.
If the progress of a number of hypertensive patients is carefully followed it will
be found that in some the heart remains adequate but the renal function begins to
fail. The production of urine during the night tends to approach that of the day.
The kidney with arrears of nitrogen products to secrete, and inability to produce
a highly concentrated urine, loses its wide power of accommodation to the ingestion
of water and urea by wide alterations in specific gravity. Many of these cases will
not proceed beyond the stage of renal impairment before dying of intercurrent
disease, cardiac failure, or a cerebral mishap. About ten per cent. will proceed to
renal decompensation, the specific gravity tending to become fixed well below
1020, the blood urea rising, and the blood urea clearance falling. Traces of albumen
or even blood or hyaline casts in the urine are inadequate as evidence either of
impairment or decompensation. A few such subjects die from relatively uncompli-
cated renal failure. These usually show a severe grade of vascular sclerosis and
129the loss of many glomerular units and belong to the late-age group of-65-70 years.
Histological estimation of renal impairment or decompensation from tubular dilation
or hypertrophy, like any estimation of the fraction of functional glomeruli
remaining, often presents difficulties.
In all cases, evidence of renal failure or any rapid rise in blood-pressure level or
deterioration in the clinical condition, especially in the young hypertensive under
fifty years of age, should direct attention to the possibility of the supervention of a
malignant phase as in the present case. Though this may often appear to run a
rapidly progressive course with an unusually high blood-pressure from the
beginning in a relatively young subject, any subdivision of cases is best avoided.
Clinically, confirmation may sometimes be obtained by the finding of hypertensive
neuro-retinopathy. A swollen, indistinctly outlined and usually reddened optic disc,
and white fluffy or "cotton wool" areas in the retina are present. Sometimes the
irregular narrowing of the arterial blood columns, the visible walls, the arterio-
venous compressions, and the irregular retinal haemorrhages of the previous benign
phase are also present. A study of the arterioles in a biopsy of pectoral muscle is
probably not of any diagnostic value.
At autopsy the condition may be suspected from the presence of small irregular
haemorrhagic areas frequently present in the often normally-sized kidney. These
are rare in other organs. Histologically, and depending on the duration of the
elevated blood pressure, the changes are those of the existing essential hyper-
tension. The diffuse arteriolo-sclerosis practically always involves the kidneys and
adrenals, frequently the pancreas, sometimes the liver and brain, and rather rarely
the intestinal tract, myocardium, skeletal muscles, or skin. The normal hyaline
change in splenic vessels may readily cause confusion. Hyalinization of glomeruli-
atrophy of tubules, and sometimes hyalinization of the- islets of Langerhans occur.
With the supervention of a malignant phase, necrosis of the arteriolar wallg
associated with the deposition of fibrin and often the escape of blood results. This
involves the arterioles of the kidney, not uncommonly those of the- suprarenal
cortex, and rather rarely those of other organs, chiefly the pancreas. "Fibrinoid
degeneration" may be an intermediate phase between hyalinization and arteriolar
necrosis, and it may be found with an occasional patch of fibrin in the vessel walls
of clinically benign cases where it may represent a terminal event. Evidence for a
diffuse "productive endarteritis" of the smaller arteries and larger arterioles
significantly more marked than in benign hypertension is not impressive in this
case. There is little evidence that this produces an ischaemia in the more peripheral
vessels which might determine necrosis of their walls. In reactive changes the
frequent age differences must be considered. The proliferative glomerular changes
are subordinate to the vascular lesions. Only a fraction of the glomeruli are
involved. In chronic glomerulo-nephritis the majority of the surviving glomeruli
are involved in the proliferative reaction. Vascular changes, though sometimes
comparable, are subordinate.
The recent experimental work of Wilson and Byrom (1939) suggests that necrosis
depends on a sudden strain thrown upon the vessels by a rapid rise of blood-
130pressure. All the recent renal artery clamp experiments suggest that narrowing of
the lu.men and partial ischaemia of the kidney will tend to raise the blood-pressure
to still greater heights, and so establish a vicious circle as long as the heart remains
competent.
SUMMARY.
A case of hypertension is described. The patient's symptoms suddenly became
acute. The heart remained compensated, but the progressive renal damage resulted
in a fatal uraemia. Hyaline degenerative changes as in benign essential hyper-
tension were found in the arterioles of the kidneys, suprarenals, pancreas, liver,
and spleen. The vascular changes of the malignant phase were superimposed. In
the kidney, suprarenal and pancreas necrotic arterioles showed fibrin and sometimes
red blood-cells in their walls. Other evidence of the active progress of the hyper-
tension and of renal involvement was furnished by proliferative changes in the
glomeruli.
The literature is discussed and the useful references are given in "Hypertension and Nephritis,"
by Arthur M. Fishberg. The paper by Wilson and Byrom is in the Lancet, 1939, i, 136.
J. E. M.
THE HOSPITAL FOR DISEASES OF THE
NERVOUS SYSTEM, BELFAST
rHE Hospital for Diseases of the Nervous System, Paralysis and Epilepsy, for
the last forty-two years a land-mnark in Claremont Street, Belfast, has entered
upon a new lease of life. The board of management, realising the growing
importance of diseases of the nervous system consequent to modern methods of
life, has embarked on a scheme of extensions which in time will replace the existing
building, and extend far beyond its present boundaries. Fortunately, ground for
this scheme was available behind the present building, and a new hospital has
been built upon it, planned in such a way that when funds permit the old hospital
will be pulled down and new buildings, which will replace it, will be part of the
new hospital, and not merely extensions to it. When these new buildings are
completed they will be largely devoted to surgical cases of nerve disease, the
present new buildings being devoted to medical cases.
The new buildings now nearly completed will give an additional thirty beds to
the present accommodation. These will be distributed over small general wards
of six to eight beds each, with individual bed-lights, a ward of two beds, and two
single-bed private rooms. The wards face south, and all overlook a restful garden,
to which "up-patients" will have admission; a sun-balcony, on which beds may
be moved in suitable weather, also overlooks the garden, which includes a
"summer-house," where patients may rest in showery weather.
The floors of the hospital are on the most modern lines; wood blocks are used
in all the wards, and cork-tiles are used in the corridors, so that noise of footsteps
will not disturb sleeping patients.
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Fig. 1.-A2263.
A greatly hypertrophied heart from a case of
essential hypertension showing the onset of
decompensation.Studies from the Institute of Pathology
Fig. 2.-A2262.
Small arteries and an arteriole showing proliferative changes in
the intima. (Verhoeff's elastin stain.)
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Fig. 4.
A hyalinised vas afferentia showing early necrotic changes. The
glomerulus partly hyalinised. Blood is present in the capsular
space.
Fig. 5.
A dilated vas afferentia showing fibrin in the thickened wall.
(Mallory's phosphotungstic acid.)Studies from the Institute of Pathology
Fig. 6.
Proliferative changes in the capsular epithelium.
Fig. 7.
A small part of a glomerular lobule showing slight thickening
of the basement membrane.
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